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METHODS OF DIAGNOSING OR TREATING NEUROLOGICAL DISEASES 

Neurological diseases are widely spread within a population and have a strong impact 
not only on patients' life but also on society as such. Therefore, (here is a strong need to 
elucidate the causes and the underlying pathogenesis of such neurotogtcat di s eases . 
Among such neurological diseases. Alzheimer's disease (AO) has a predominant 
position. Alzheimer's disease, first described by the Bavarian psychiatrist Alois 
Alzheimer in 1907, is a progressive neurological disorder which begins with short term 
memory toes and proceeds to loss of cognitive functions, disorientation, Impairment of 
judgment and reasoning end, ultimately, dementia. It is the most common cause of 
dementia. The neuropathology is characterized by the formation in brain of amyloid 
plaques and neurofibrillary tangles. AD has been estimated to afflict 5 to 1 1 percent of 
the population over age 65 and as much as 47 percent of the population over age 65. 
Moreover, as adults, bom during the population boom of the 1940*8 and 1960*6. 
approach the age when AD becomes mors prevalent, the control and treatment of AD 
wiH become an even mora significant health care problem. Famiflal forme of AD are 
genetically heterogeneous, but most with early onset are linked to mutations in the 
presenilis genes PSEN1 and PSEN2, as welt as to mutations of the amyloid precursor 
gene APP. The majority of AD patients have no obvious family history and are classified 
as sporadic AD. 

As neurological diseases, in particular AD, are a growing social and medical problem, 
there is a strong need for methods of diagnosing or prognosing said diseases in 
subjects as well as for methods of treatment. 

In one aspect, the invention features a protein molecule (hereinafter "SELADIhM") 
shown in SEQ ID NO. t. 

In another aspect, the invention features an isolated nucleic acid molecule encoding 
SELADIN-1 shown in SEQ ID NO. 1. Said nucleic acid molecule can be a DMA 
molecule, such as a genomic DNA molecule or a cDNA molecule, or an RNA molecule, 
such as a mRNA molecule, in particular, said nucleic acid molecule can be a cDNA 
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molecule having a coding sequence substantially the same as the coding sequence of 
SEQ ID NO. 2. 

in another aspect, the invention teatures an oligonucleotide which hybridizes with a 
base sequence encoding SELADIN-1 shown In SEQ ID NO. 1 In a solution of 0.2x8SC 
(standard saline citrate) and 0.1 % SOS at 80 *C. v 

In another aspect, the Invention features an isolated DNA comprising a base sequence 

which hybridizes with said base sequence encoding SELADIN-1 shown In SEQ ID 

NO. 1 in a solution of 50 % formamlde, 4xSSC, 60 mM HEPES, pH 7.0, 10x Denhardfa ^ 

solution, 100 ug/ml thermally denatured salmon sperm DNA at 42 °C. The Invention 

further aims at an oligonucleotide which hybridizes with a base sequence comprising 

the afore mentioned DNA molecule In a solution of 0.2xSSC and 0.1 % SDS at 60 °C. 

•Variants- of a protein molecule shown in SEQ ID NO.1 Include e.g. proteins with 
conservative amino acid substitutions in highly conservative regions. For example, 
isoleucine. valine and leucine can each be substituted for one another. Aspartate and 
glutamate can be substituted for each other. Glutamine and asparaglne can be 
substituted for each other. Serine and threonine can be substituted tor each other. 
Amino acid substitutions in less conservative regions include e.g.: Isoleucine, valine and 
leucine can each be substituted tor one another. Aspartate and glutamate can be % 
substituted for each other. Glutamine and asparaglne can be eubsltuted lor each other. v 
Serine and threonine can be substituted for each other. Glycine and alanine can be 
substituted tor each other. Alanine and valine can be substituted for each other. 
Methionine can be substituted for each of leucine, isoleucine or valine, and vice versa. 
Lysine and arginine can be substituted for each other. One of aspartate and glutamata 
can be substituted for one of arginine or lysine, and vice versa. HlstWine can be 
substituted for arginine or lysine, and vice versa. Glutamine and glutamate can be 
substituted for each other Asparaglne and aspartate can be substituted for each other. 

•Variants" of SELADIN-1 shown in SEO ID NO.1 also Include .g. protein molecules 
which are encoded by DNA fragments comprising base sequences whteh hybridlz with 
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said Das© sequence encoding SELADIIM-i shown in SEQ ID NO. 1 In a solution of 50 % 
fcrmamide, 4xSSC, 50 mM HEPES, pH 7.0, 10* Denhardt's solution, 100 ^g/ml 
therrnaiJy denatured salmon sperm DNA at 42 °C. 

The invention further features an antibody specifically Immunoreacttve with an 
imrnunogen, wherein said immunogen Is SELADIN-1 shown in SEO ID MO. 1 or a 
variant or fragment thereof, (n another aspect, the invention aims at a method of 
detecting pathological structures in the brain of a subject which comprises 
immunocytochemlcaay staining said pathological structures with said antibody. 

In another aspect, the invention features a vector comprising the isolated nucleic add 
encoding a SELADIN-1 shown in SEQ ID NO. 1 or a variant thereof. In preferred 
embodiments, a virus, a bacteriophage, or a pi as mid comprises said nucleic acid. 



in still another aspect, the invention features a plasmld adapted for expression In a 
bacterial cell which comprises a nucleic add molecule encoding SEIAOIN-1 shown in 
SEQ ID NO. 1 or a variant thereof, and the regulatory elements necessary for 
expression of said molecule in the bacterial ceil. 

In a further aspect, the invention features a plasmid adapted for expression in a yeast 
ceR which comprises a nucleic acid molecule encoding SELADIN-1 shown In SEQ ID 
NO. 1 or a variant thereof, and the regulatory elements necessary for expression of said 
molecule in the yeast cell. 

In another aspect, (he invention features a plasmid adapted for expression in a 
mammalian ceil which comprises a nucleic acid molecule encoding SELADIN-1 shown 
In SEQ ID NO.1 or a variant thereof, and the regulatory elements necessary for 
expression of said molecule In the mammalian call. 

In a further aspect the inv ntion features a cell transformed with a nucleic acfeS 
molecule encoding SELADIN-1 shown in SEQ ID NO. 1 or a variant thereof. In preferred 



mbodiments, said cell is a bacterial cell, a yeast celt, a mammalian cell, or an insect 
cell. 

In a further aspect, the invention features a bacterial cell comprising a plasmid adapted 
for expression In a bacterial cell, said plasmld comprises a nucleic acid molecule 
encoding a protein molecule shown in SEQ ID NO. 1, and the regulatory elements 
necessary for expression of said molecule in the bacterial cell. 

in a further aspect, the invention features a yeast cell comprising a ptaamld adapted for 
expression in a yeast oeil, said plasmid comprises a nucleic add molecule encoding a 
protein molecule shown in SEQ ID NO. 1 , and the regulatory elements necessary for 
expression of said molecule in the yeaet cell. 

In another aspect, the invention features a mammalian ceR comprising a plasmld 
adapted for expression In a mammalian cell, said plasmid comprises a nucleic acid 
molecule encoding a protein molecule shown In SEQ ID NO.1, and the regulatory 
elements necessary for expression of said molecule In the mammalian cell. 

In preferred embodiments, said subjects sutler from Alzheimer's disease and related 
neurofibrillary disorders, or neurodegenerative states characterized by cell degeneration 
or ceH death. Further examples of neurological diseases ere Parkinson's disease, 
Huntington disease. Amyotrophic lateralscterosis. Pick's disease. 

In another aspect, the Invention features a method of diagnosing or prognoslng a 
neurological disease in a subject comprising: 

determining a level, or an activity, or both said level and said activity, of at least one 
substance which is selected from the group consisting of 

a) a protein molecule ahown In SEQ ID NO. 1 , 

b) a variant or fragment thereof, 

c) s nucleic acid molecule encoding a pro* in molecule shown in SEQ ID NO. 1. a 
variant or fragment th reof, 



s 

d) a molecule affecting directly or Indirectly a level, or an activity, or both said level and 
sakJ activity, of at least one substance which is selected from the group constating of a) 
to c). 

) a molecule which is affected in its level, or its activity, or both its level and activity, by 
at least one subetance which Is selected from the group consisting of a) to c). 
' in a sample from said subject, 
and 

comparing said level, or said activity, or both said level and said activity, of at least one 
^ of said substances a) to e) to a reference value representing a known disease or health 
status, 

thereby diagnosing or prognoslng said neurological disease in said subject 

in preferred embodiments, said subjects suffer from Alzheimer's disease and related 
neurofibrillary disorders* or neurodegenerative states characterized by cefl degeneration 
or cell death. Further examples of neurological diseases ere Parkinson's dlseaee, 
Huntington disease, Amyotrophic lateraiscieroeie, Pick's disease. 

it is particularly preferred that said sample is a brain tissue or other body celts Including 
blood cells and skin fibroblasts. According to the present invention, a reduction in the 
level, or activity, or both said level and said activity, of SELADIN-1 or SELADiN-1 
transcripts in said subject's brain regions affected heavily by neurodegeneration relative 
to a reference value indicates a diagnosis or prognosis of Alzheimer's disease. 
Predominantly neurons within the inferior temporal lobe, the entorhinal cortex, the 
hippocampus and the amygdala degenerate In Alzheimer's disease. 

it Is also particularly preferred that said sample is cerebrospinal fluid or another body 
fluid. 

It might be preferred that said subject has previously been determined to have one or 
more factors indicating that such subject la afflicted wtth a neurological disease. 



II 
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In preferred mbodiments, said subject can be a human, an experimental animal, e.g. a 
rat or a mouse, a domestic animal, or a non-human primate, e.g. a monk y. The 
experimental animal can be an animal model for a disorder, e.g. a transgenic mouse 
with an Alzheimer's-type neuropathology. 

In preferred embodiments, at least one of said substances is detected using an r 
immunoassay, an enzyme activity assay and/or a binding assay. 

In preferred embodiments, measurement of the level of transcription products of the 
SELADIN-1 gene, or a variant thereof, Is performed in body cees using Northern blots 4 
with probes specific for the SELADIN-1 gene or said variant. Quantitative PCR with 
primer combinations to amplify SELADIN-1 gene-specific sequences from cONA 
obtained by reverse transcription of RNA extracted from body cells of a subject can also 
be applied. These techniques are known to those of ordinary stall In the art (see e.g. 
Waison et al., Rekombinierte DNA, 2nd edition, Spektrum Akademisoher Verlag GmbH, 
Heidelberg, 1993; Watson et at., Recombinant DNA, 2nd ed. W.H. Freeman and 
Company, 1992). 

(n preferred embodiments, said level or activity of the protein molecule shown in SEO ID 

NO. 1, or a variant or fragment thereof, is detected using an Immunoassay. These 

assays can measure the amount of binding between said protein molecule fSElADHM- £ 

1') and an anti-SELAOIN-1 antibody by the use of enzymatic, chromodynamic, 

radioaciive, or luminescent labels which are attached to either the antt*SELADIN-1 

antibody or a secondary antibody which binds the anti-SELADIN-i antibody. In addition. 

other high affinity ligands may be used. Immunoassays which can be used include e.g. 

ELiSAs. Western blots and other techniques known to those of ordinary skill In the art 

(see Harlow et at., Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory 

Press, Cold Spring Harbor, New York). 

The antibody or Mgand to be used should preferably specifically detect SELADIN-1 or a 
variant or fr gment thereof. It is preferred that it does not substantially interact with any 
other protein pr sent in said samp! . 
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Monoclonal antibodies capable of recognizing a protein molecule of SEQ ID NO. 1 or a 
variant or fragment thereof can be prepared using methods Known in the art (see e.g. 
K&hter and Milstein, Nature 256. 495 - 497 1975; Kozbor et &!,» Immunol Today 4, 72. 
1983; Cole et al., Monoclonal antibodies and cancer therapy, Alan R. Lias, Inc., pp 77 - 
96, 1985; Marks et al., J, Biol. Chem., 16007 - 16010, 1992; the contents of which are 
incorporated herein by reference). Such monoclonal antibodies or fragments thereof can 
also be produced by alternative methods known to those of skill In the art of 
recombinant DNA technology (see e.g. Sastry et al, PNAS 86: 5728, 1989; ; Watson et 
^ al M Rekombinierte DNA, 2nd ed. ( Spektrum Akademischer Veriag GmbH. 1993; Watson 
et at, Recombinant DNA, 2nd ed., W, H. Freeman and Company, 1992; the contents of 
which are incorporated herein by reference). Monoclonal antibodies useful in the 
methods of the invention are directed to an epitope of SELADIN-1 or a variant or 
fragment thereof, such that the complex formed between the antibody and SELADIN-1, 
or between the antibody and said variant or fragment, can be recognized In detection 
assays. The term 'antibodies - encompasses all forms of antibodies known in the art, 
such as polyclonal, monoclonal, chimeric, recomb(natorial r single chain antibodies as 
well as fragments thereof which specfficaliy bind to SELADIN-1, or to a variant or 
fragment thereof. 

Antibodies or ligands might also be used in detecting specifically molecules mentioned 
under d) and e) above. 

If luminescent labels are used in any detection assay, it is preferred to use a confocal 
optical set-up. 

In further preferred embodiments, said reference value is that of a level, or an activity, or 
both said level and said activity, of at least one substance which Is selected from the 
group consisting of a) to e) in a sample from a subject not suffering of said neurological 
disease. The healthy subject can be of the same weight, age, and gender as the subject 
who is being diagnosed or prognosed for said neurological disease. In some cases, it 
might be prsf rred to use a ref rence value from th subject which is diagnosed. 
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In another aspect, the invention features a method of monitoring the progression of a 
neurological disease in a subject, comprising: 

determining a level, or an activity, or both said level and said activity, of at least one 
substance which is selected from the group consisting of 

a) a protein molecule shown in SEQ ID NO. 1 , 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO. 1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group consisting of a) 

to c), 

e) a molecule which is affected in its level, or its activity, or both its level and activity, by 
at least one substance which is selected from the group consisting of a) to c). 

in a sample from said subject; 
and 

comparing said level, or said activity, or both said level and said activity, of at least one 
of said substances a) to e) to a reference value representing a known disease or health 
status, 

thereby monitoring the progression of said neurological disease in said subject. 

in a preferred embodiment, the level, or the activity, or both said level and said activity, 
of at least one of said substances a) to e) in a sample is determined at least twice, e.g. 
at two points which are weeks or months apart. The levels or activities at these two time 
points are compared in order to monitor the progression of said neurological disease. It 
might be preferred to take a series of samples over a period of time. In further preferred 
embodiments, said subject receives a treatment prior to one or more of said sample 
gatherings. 

In preferred embodlm nts, said subjects suffer from Alzheimer's disease and related 
neurofibrillary disorders, or neurodeg nerative states charact riz d by cell degeneration 



or cell d ath. Furth r examples of neurological diseases are Parkinson's disease , 
Huntington disease, Amyotrophic tateralsderosis* Pick's disease. 

It is particularly preferred that said sample is a brain tissue or other body cells including 
blood ceils and skin fibroblasts. According to the present invention! a reduction in the 
level, or activity, or both said level and said activity, of SELADIN-1 or SELADIN-1 
transcripts in said subject's brain regions affected heavily by naurodegeneration relative 
to a reference value indicates a diagnosis or prognosis of Alzheimer's disease. 
Predominantly neurons within the Inferior temporal lobe, the entorhinal cortex, the 
hippocampus and the amygdala degenerate In Alzheimer's disease. 

ft is also particularly preferred that said sample is cerebrospinal fluid or another body 

fluid. 

It might be preferred that said subject has previously been determined to have one or 
more factors indicating that such subject is afflicted with a neurological disease. 

In preferred embodiments, said subject can be a human, an experimental animal, e.g. a 
rat or a mouse, a domestic animal, or a non-human primate, e.g. a monkey. The 
experimental animal can be an animal model for a disorder, e.g. a transgenic mouse 
with an Alzheimer's-lype neuropathology. 

In preferred embodiments, at least one of said substances is detected using an 
immunoassay, an enzyme activity assay and/or a binding assay. 

In preferred embodiments, measurement of the level of transcription products of the 
SELADiN-1 gene, or a variant thereof, is performed in body cells using Northern blots 
with probes specific for the SELADIN-1 gene or said variant. Quantitative PGR with 
primer combinations to amplify SELADtN-1 gene-specific sequences from cDNA 
obtained by rev rse transcription of RNA xtrad d from body cells of a subject can also 
be applied, These technlqu s are known to those of ordinary skill in th art (eee e.g. 
Watson et a( M Rekombini rt DNA, 2nd edition. Spektrum Akademischer V rlag GmbH, 
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Heidelberg. 1993; Watson et al., Recombinant DNA. 2nd ed, W.H, Freeman and 
Company, 1992). 

In preferred embodiments, said level or activity of the protein molecule shown in SEQ ID 
NO. 1, or a variant or fragment thereof, is detected using an immunoassay. These 
assays can measure the amount of binding between said protein molecule ("SELADIN- 
1») and an anti-SELADIN-1 antibody by the use of enzymatic. chrornajyrwnic, 
radioactive, or luminescent labels which are attached to either the anthSELADIN-1 
antibody or a secondary antibody which binds the anti-SELADIN-1 antibody. In addition, 
other high affinity iigands may be used, immunoassays which can be used include e.g. 
ELISAs. Western blots and other techniques known to those of ordinary skill in the art 
(sae Harlow et al., Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory 
Press, CoW Spring Harbor, New York). 

The antibody or ligand to be used should preferably specifically delect SELADIN-1 or a 
variant or fragment thereof. It is preferred that it does not substantially interact with any 
other protein present in said sample. 

Monoclonal antibodies capable of recognizing a protein molecule of SEQ ID NO. 1 or a 
variant or fragment thereof can be prepared using methods known in the art (see e.g. 
K6hter and Milstein, Nature 266. 495 - 497 1975; Kozbor et al.. Immunol. Today 4. 72. 
1983: Cole et al., Monoclonal antibodies and cancer therapy. Alan R. Uss. Inc., pp 77 - 
96. 1985; Marks el al., J. Biol. Chem., 16007 . 16010, 1992; the contents of which are 
incorporated herein by reference). Such monoclonal antibodies or fragments thereof can 
also be produced by alternative methods known to those of skill in the art of 
recombinant DNA technology (see e.g. Sastry et al, PNAS 86: 5728. 1989; ; Watson et 
al.. Rekombinierte DNA. 2nd ed.. Spektrum Akademischer Verlag GmbH, 1993; Watson 
et al, Recombinant DNA, 2nd ed., W. H. Freeman and Company, 1992; the contente of 
which are incorporated herein by reference). Monoclonal antibodies useful In the 
methods of the invention ar directed to an epitope of SELADIN-1 or a variant or 
fragm nt thereof, such that the complex formed betwe n the antibody and SELADIN-1 , 
or betw en the antibody and said variant or fragment, can be r cogniz d in d tectlon 
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assays. The ( rm "antibodi s" encompasses all forms of antibodies known in the art, 
such as polyclonal, monoclonal, chimeric, recombinalorlal, single chain antibodies as 
well as fragments thereof which specifically bind to SELADIN-1, or lo a variant or 
fragment thereof. 

Antibodies or ligands might also be used in detecting specifically any molecules 
mentioned under d) to e) above. 

If luminescent labels are used in any detection assay. It Is preferred to use a confocal 
optical set-up. 

In further preferred embodiments, said reference value is that of a level, or an activity, or 
both said level and said activity, of at least one substance which Is selected from the 
group consisting of a) to e) in a sample from a subject not suffering of said neurological 
disease. The healthy subject can be of the same weight, age, and gender as the subject 
who is being diagnosed or prognosed for said neurological disease. In some cases, it 
might be preferred to use a reference value from the subject which is diagnosed. 

In still another aspect, the invention features a method of evaluating a treatment for a 
n urological disease, comprising: 

determining a level, or an activity, or both said level and said activity, of at least one 
substance which is selected from the group consisting of 

a) a protein molecule shown in SEQ ID NO. 1 , 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEO ID NO. 1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group consisting of a) 

to c), 

e) a molecule which is affected in its I vel, or its activity, or both its level and activity, by 
at least one substance which is selected from the group consisting of a) to c), 

in a sample from s id subject; 



12 



and 

comparing said lev I, or said activity, or both said level and said activity, of at least one 
of said substances a) to e) to a reference value representing a known disease or health 
status, 

thereby evaluating said treatment for said neurological disease. 

In preferred embodiments, said subjects suffer from Alzheimer's disease and related 
neurofibrillary disorders, or neurodegenerative states characterized by cell degeneration 
or cell death. Further examples of neurological dieeases are Parkinson's disease* 
Huntington disease, Amyotrophic lateralsclerosis, Pick's disease. 

It is particularly preferred that said sample is a brain tissue or other body cells Including 
blood celfs and skin fibroblasts. According to the present invention, a reduction in the 
level, or activity, or both said level and said activity, of SELADIhM or SELADiN-1 
transcripts in said subject's brain regions affected heavily by myodegeneration relative 
to a reference value indicates a diagnosis or prognosis of Alzheimer's disease. 
Predominantly neurons within the inferior temporal lobe, the entorhlnal cortex, the 
hippocampus and the amygdala degenerate in Alzheimer's disease. 

It is also particularly preferred that said sample Is cerebrospinal fluid or another body 

fluid. 

ft might be preferred that said subject has previously been determined to have one or 
more factors indicating that such subject is afflicted with a neurological disease. 

in preferred embodiments, said subject can be a human, an experimental animal, e.g. a 
rat or a mouse, a domestic animal, or a non-human primate, e.g. a monkey. The 
experimental animal can be an animal model for a disorder, e.g. a transgenic mouse 
with an Alzheimers-type neuropathology. 

In preferred embodiments, at least on of said substances is detected using an 
immunoassay, an nzyrrte activity assay and/ r a binding assay. 
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in preferred embodiments, measurement of trie leva) of transcription products of the 
SELADiN-1 gene, or a variant thereof, is performed in body cells using Northern blots 
with probes specific for the SELADIN-1 gene or said variant. Quantitative PGR with 
primer combinations to amplify SELADIN-1 gene-specific sequences from cDNA 
obtained by reverse transcription of RNA extracted from body cells of a subject can also 
be applied. These techniques are known to those of ordinary sWH in the art (see e.g. 
Watson et ai., Rekombinierte DNA, 2nd edition, Spektrum Akademiacher Vertag GmbH, 
Heidelberg, 1993; Watson et el, Recombinant DNA. 2nd ed. W.H. Freeman and 
Company. 1992). 

In preferred embodiments, said level or activity of the protein molecule shown in SEO ID 
NO. 1, or a variant or fragment thereof, is detected using an immunoassay. Theee 
assays can measure the amount of binding between said protein molecule ("SELADIN- 
1") and an anti-SELADtN-1 antibody by the use of enzymatic, chromodynamlc, 
radioactive, or luminescent labels which are attached to either the antl-SELADIN-1 
antibody or a secondary antibody which binds the anti-SELADIN-1 antibody. In addition, 
other high affinity ligands may be used. Immunoassays which can be used include e.g. 
EUSAs, Western blots and other techniques known to these of ordinary skill in the art 
(see Harlow et ai.. Antibodies. A Laboratory Manual, Cold Spring Harbor Laboratory 
Press, Cotd Spring Harbor, New York). 

The antibody or ligand to be used should preferably specifically detect SELADIN-1 or a 
variant or fragment thereof, it is preferred that it does not substantially Interact with any 
other protein present in said sample. 

Monoclonal antibodies capable) of recognizing a protein molecule of SEQ ID NO. 1 or a 
variant or fragment thereof can be prepared using methods known In the art (see e.g. 
Kohler and Milstein, Nature 258, 495 ~ 497 1975; Kozbor et al., Immunol. Today 4. 72, 
1963; Cole et al.. Monoclonal antibodies and cancer therapy, Alan R. Use. Inc., pp 77 
96, 1965; Marks et al., J. Biol. Chem., 16007 - 16010, 1992; the contents Of which are 
incorporated herein by reference). Such monoclonal antibodies or fragments thereof can 
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also be produced by alternative methods Known to those of skill in the art of 
recombinanl DNA technology (see e.g. Saatry et al. PNAS 86: 5728, 1989; ; Watson et 
al., Rekombinierte DNA, 2nd ed., Spektrum Akademischer Vertag GmbH, 1993; Watson 
et al. Recombinant DNA, 2nd ed.. W. H. Freeman and Company, 1992; the contents of 
which am incorporated herein by reference). Monoclonal antibodies uaetm m the 
methods of the Invention are directed to an epitope of SEUDIM-1 or a variant or 
fragment thereof, sue* that the complex formed between the antibody and SELADIN-1 , 
or between the antibody and said variant or fragment, can be recognteed in detection 
assays. The term 'antibodies- encompasses ati forme of antibodies known In the art, 
such as polyclonal, monoclonal, chimeric, recomblnatorlai, single chain anybodies as 
well as fragments thereof which specifically bind to SELADIN-1 , or to a variant or 
fragment thereof. 

Antibodies or ligands might also be used in delecting apecrfteaHy any molecules 
mentioned under d) to e) above. 

It luminescent labels are used In any detection assay. It is preferred to use a confocal 
optical set-up. 

in further preferred embodiments, said reference value Is that of a level, or an activity, or 
both said level and said activity, of at least one substance which is selected from the 
group consisting of a) to e) in a sample from a subject not suffering of said neurological 
disease. The healthy subject can be of the same weight, age, and gender as the subject 
who is being diagnosed or prognosed for said neurological disease. In some cases, ft 
might be preferred to use a reference value from the subject which Is diagnosed. 

In a further aspect, the invention features a kit for diagnosis, or prognosis, of a 
neurological disease, said kft comprising: 

(1) at least one reagent which is selected from the group consisting of reagents that 
selectively detect 

a) a protein molecule shown In SEQ ID NO.1, 

b) a variant or fragment ther of, 
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c) a nucleic acid molecule encoding a protein molecule shown tn-SEQ ID NO.1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group consisting of a) 
t c), 

) a molecule which is affected in its level, or its activity, or both its level and activity, by 
at least one substance which Is selected from the group consisting of a) to c), and 
(2) instructions for diagnosing, or prognosing said neurological disease by 

(i) detecting a ievei, or an activity, or both said level and sakJ activity, of at 

least one substance which is selected from the group consisting of a) to e) 

in a sample from said subject; 

and 

(It) diagnosing, or prognosing said neurological disease, wherein 

a varied level, or varied activity, or both said varied level and said varied activity, 

of at least one substance which is selected from the group consisting of a) to e) 

compared to a reference value representing a known health status; 

or a level, or an activity, or both said level and said activity, of at least one 

substance which is selected from the group consisting of a) to e) similar or equal 

to a reference value representing a known disease status indicates diagnosis, or 

prognosis of said neurological disease. 



In preferred embodiments, said subjects suffer from Alzheimer's disease and related 
neurofibrillary disorders, or neurodegenerative states characterized by cell degeneration 
or cell death. Further examples of neurological diseases are Parkinson's disease, 
Huntington disease, Amyotrophic lateralscierosis, Pick's disease. 

It is particularly preferred that said sample is a brain tissue or other body cells including 
blood cells and skin fibroblasts. According to the present invention, a reduction in the 
lev I, or activity, or both said level and said activity, of SELADIN-1 transcripts in said 
subject s brain regions affected heavily by neurodegeneratlon relative to a reference 
value indicates a diagnosis or prognosis of Alzheimer's dis as . Predominantly neurons 
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within the inf rior t mporal lobe, the entorhinal cortex, the hippocampus and the 
amygdala degenerate in Alzheimer's disease. 

It is also particularly preferred that said sample is cerebrospinal fluid or another body 
fluid. 

It might be preferred that said subject has previously been determined to have one or 
more factors indicating that such subject is afflicted with a neurological disease. 

In preferred embodiments, said subject can be a human, an experimental animal, e.g. a 
rat or a mouse, a domestic animal, or a non-human primate, e.g. a monkey. The 
experimental animal can be an animal model tor a disorder, e.g. a transgenic mouse 
with an Alzheimer's-type neuropathology, 

In preferred embodiments, at least one of said substances a) to e) is detected using an 
immunoassay, an enzyme activity assay and/or a binding assay. 

In preferred embodiments, measurement of the level of transcription products of the 
SBLADIN-1 gene, or a variant thereof, is performed in body cells using Northern blots 
with probes specific for the SELADIN-1 gene or said variant. Quantitative PCR with 
primer combinations to amplify SELADIN-1 gene-specific sequences from cDNA 
obtained by reverse transcription of RNA extracted from body cells of a subject can also 
be applied, These techniques are known to those of ordinary skill in the art (see e.g. 
Watson et a!., Rekombinlerte DNA, 2nd edition, Spektrum Akademischer Verlag GmbH, 
Heidelberg, 1993; Watson et al.. Recombinant DNA, 2nd ed. W.H. Freeman and 
Company, 1992). 

In preferred embodiments, said level or activity of the protein molecule shown in SEQ ID 
NO. 1. or a variant or fragment th reof, is detected using an immunoassay. These 
assays can m asure the amount of binding between said protein molecule ("SELAOIN- 
1") and an anti-SELADIN-1 antibody by the use of enzymatic, chromodynarnic, 
radioactive, or luminescent labels which ar attached to eith r the anti-SELADIN-1 
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antibody or a secondary antibody which binds the anti-SELADIN-1 antibody. In addltl n t 
other high affinity ligands may be used. Immunoassays which can be used include e.g. 
ELISAs, Western blots and other techniques known to those of ordinary skill in the art 
(see Harlow et al. f Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York). 

The antibody or Kgand 1o be used should preferably specifically detect SELAOIN*1 or a 
variant or fragment thereof. H is preferred that it does not substantially Interact with any 
other protein present in said sample. 

Monoclonal antibodies capable of recognizing a protein molecule of SEQ ID NO, 1 or a 
variant or fragment thereof can be prepared using methods known in the art (see e.g. 
Kdhler and Milstein, Nature 256, 495 - 497 1975; Ko2bor et al., Immunol. Today 4, 72, 
1983; Cole et al., Monoclonal antibodies and cancer therapy, Alan R. Lisa, Inc., pp 77 - 
96, 1985: Marks et al., J. Biol. Chem., 16007 - 16010, 1992; the contents of which are 
incorporated herein by reference). Such monoclonal antibodies or fragments thereof can 
also be produced by alternative methods known to those of skill in the art ol 
recombinant DNA technology (see e.g. Sastry et al r PNAS 86: 5728, 1989; ; Watson et 
al., Rekombinierte DNA, 2nd ed. ( Spektrum Akademischer Vertag GmbH, 1993; Watson 
et al, Recombinant DNA, 2nd ed., W. H. Freeman and Company, 1992; the contents of 
which are incorporated herein by reference). Monoclonal antibodies useful in the 
methods of the invention are directed to an epitope of SELADIN-1 or a variant or 
fragment thereof, such that the complex formed between the antibody and SELAOIN-1, 
or between the antibody and said variant or fragment can be recognized in detection 
assays. The term 'antibodies* encompasses all forms oi antibodies known in the art, 
such as polyclonal, monodonal, chimeric, recombinatorial, single chain antibodies as 
well as fragments thereof which specifically bind to SELADIN-1, or to a variant or 
fragment thereof. 

Antibodies or ligands might also b used in d tecting specifically any molecules 
mentioned under d) to e) above. 



ICV. VON:EPA MiJL-NCHEN 06 ^^12-11-98 : ..l.S..:.o ) ; *+3 ■ •>^<" +4.0 no o-)Q<V- 

18 

If luminescent labels are used in any d taction assay, it is preferred to use a confocai 
optica) set-up. 

In further preferred embodiments, said reference value is that of a level, or an activity, or 
both said level and said activity, of at least one substance which is selected from the 
group consisting of a) to e) In a sample from a subject not suffering of said neurological 
disease. The healthy subject can be of the same weight, age, and gender as the subject 
who is being diagnosed or prog nosed for said neurological disease. In some cases, K 
might be preferred to use a reference value from the subject which is diagnosed. 

In another aspect, the kit may be used in monitoring a progression of said neurological 
disease in a subject. 

In a further aspect, the kit may be used in monitoring success or failure of a therapeutic 
treatment of said subject. 

In another aspect, the invention features a method of treating or preventing a 

neurological disease in a subject comprising administering to said subject in a 
therapeutically effective amount an agent or agents which directly or indirectly affect a 
level, or an activity, or both said level and said activity, of at least one substance which 
is selected from the group consisting of 

a) a protein molecule shown in SEQ ID NO.1 , 

b) s variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO.1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group consisting of a) 
toe), 

} a molecule which is affected in its level, or its activity, or both its lev 1 and activity, by 
at least one substance which is selected from the group consisting of a) to c). 
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In preferred embodiments, the method comprises the application of per se known 
methods of gene therapy and/or antisense nucleic acid technology to administer said 
agent or said agents. 

In general, gene therapy includes several approaches: molecular replacement of a 
mutated gene, addition of a new gene resulting In the synthesis of a therapeutic protein, 
and modulation of endogeneous cellular gene expression by recombinant expression 
methods or by drugs. Gene-tramfer techniques are described in detail (see e.g. Behr, 
Acc. Chem. Res. 26, 274 - 278, 1993; Mulligan. Science 260, 926-931, 1993; the 
contents of which are incorporated herein by reference) and include direct gene»transfer 
techniques such as mechanical microinjection of DMA into a cell as well as indirect 
techniques employing biological vectors (like recombinant viruses, especially 
retroviruses} or model liposomes, or techniques based on transfeetion with DNA 
coprectpitaUon with polycalions. cell membrane perturbation by chemical (solvents, 
detergents, polymers, enzymes) or physical means (mechanic, osmotic, thermic, electric 
shocks). The postnatal gene transfer into the central nervous system has been 
described in detail (see e.g. Wolff, Current Opinion in Neurobiology, 3, 743 * 748, 1993; 
the contents of which are Incorporated herein by reference). 

In particular, the invention features a method of treating or preventing a neurological 
disease, such as Alzheimer's disease, by means of antisense nucleic acid therapy, i.e. 
the down-regulation or an Inappropriately expressed or defective gene by the 
introduction of antisense nucleic acids or derivatives thereof into certain critical cells 
(see e.g. Gillespie, ON & P 5(7), 309 • 395, 1992; Agrawal, Tibtech 13, 197 - 199, 1996; 
Crooks, Bio/Technology 10, 882 - 8B6. 1992; the contents of which are incorporated 
herein by reference). Apart from hybridization strategies, the application of ribozymes, 
i.e. RNA molecules that act as enzymes, destroying RNA that carries the message of 
disease has also been described (see e.g. Bahnaga, Science, 262. 1512 - 1514, 1993; 
the contents of which are incorporated herein by reference). It Is particularly preferred 
that cells of the central nervous system, preferably the brain, of a subject are treated in 
such a way. Cell penetration can be performed by known strategies such as coupling of 
antisense nucleic acids and derivatives thereof to carrier partfei s, or the above 
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described techniques. Strategies for administering targeted therapeutic 
oligodeoxynucleotides are known to those of skill in the art (see e.g. Wfckstrom, Tlbtech, 
10, 281 - 287. 1992; the contents of which are incorporated herein by reference). In 
some cases, delivery can be performed by mere topical application. Further approaches 
are directed to intracellular expression of antisense RNA. In this strategy, cells are 
transformed ex vivo with a recombinant gene that directs the synthesis of an RNA that Is 
complementary to a region of the target nucleic acid. Therapeutically use of 
intracellularly expressed antisense RNA is procedurally similar to gene therapy. 

In preferred embodimente, the method comprises grafting donor cells into the central 
nervous system, preferably the brain, of said subject, said subject or donor cells 
preferably treated so as to minimize or reduce graft rejection, wherein said donor cells 
are genetically modified by insertion of at least one transgene encoding said agent or 
agents. Said transgene might be carried by a viral vector, in particular a retroviral vector. 
The transgene can be inserted into the donor cells by a nonvlral physical tranafection of 
ONA encoding a transgene, in particular by microinjection. Insertion of the transgene 
can also be performed by electroporation, chemically mediated transection, In particular 
calcium phospate transfection, liposomal mediated transfection, etc. 

In preferred embodiments, said agent is a therapeutic protein which can be 
administered to said subject, preferably a human, by a process comprising introducing 
subject cells into said subject, said subject cells having been treated in vitro to Insert a 
DNA segment encoding said therapeutic protein, said subject cells expressing in vivo in 
said subject a therapeutically effective amount of said therapeutic protein. Said DNA 
aegment can be inserted into said cells «rr vitro by a viral vector, in particular a retroviral 
vector. 



in preferred embodiments, the therapeutic nucleic acid or protein reduces or prevents 
the degeneration of neurons and slowes brain amyloid formation. 



: 1 2 1 1 - OO i 



i.r-. ? nr,7 ,■ ^./\s^ 



221 1342H7-> 



+4rW 89 ^3^)94 



21 

In another aspect, the invention features an agent which directly or Indirectly affects an 
activity, or level, or both said activity or level, of at least one substance which Is selected 
from the group consisting of 

a) a protein molecule shown in SEQ ID NO.1 . 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown In SEQ ID NO.1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group consisting of a) 
toe), 

e) a molecule which is affected In Its level, or its activity, or both its level and activity, by 
at least one substance which Is selected from the group consisting of a) to c). 

In another aspect, the invention features a medicament comprising such an agent. 

In still another aspect, the invention features an agent tor treating or preventing a 
neurological disease, which agent directly or indirectly affects an activity, or level, or 
both said activity or level, of at least one substance which is selected from the group 
consisting of 

a) a protein molecule shown in SEQ ID NO.1 , 

b) a variant or fragment thereof, 

c) a nucleic add molecule encoding a protein molecule shown in SEQ ID NO.1. a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group consisting of a) 
toe), 

e) a molecule which is affected in Its level, or its activity, or both its level and activity, by 
at least one substance which is selected from the group consisting of a) to c). 

in pr rerred mbodinraents. said neurotogJcal diseases are Alzheimer's disease and 
related neurofibrillary disorders, or neurodegen retive states characterized by cell 
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degeneration or cell death. Further xamples of neurological diseases are Parkinson's 
disease, Huntington disease, Amyotrophic lateralsclerosis. Pick's disease. 

In a further aspect, the invention features the use of an agent . for treating or preventing 
a neurological disease, which agent directly or indirectly affects an activity, or level, or 
both said activity or level, of at least one substance which is selected from the group 
consisting of 

a) a protein molecule shown in SEO ID NO.1, 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO.1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level and 
said activity, of at least one substance which is selected from the group constating of a) 

toe), 

e) a molecule which is affected in its level, or lis activity, or both its level and activity, by 
at least one substance which is selected 1rom the group consisting of a) to c). 

in preferred embodiments, said neurological diseases are Alzheimer's disease and 
related neurofibrillary disorders, or neurodegenerative states characterized by cell 
degeneration or cell death. Further examples of neurological diseases are Parkinson's 
disease, Huntington disease, Amyotrophic lateralsclerosis. Pick's disease. 

In a further aspect, the invention features a method for identifying an agent that directly 
or indirectly affects an activity, or level, or both said activity or level, of at least one 
substance which is selected from the group consisting of 

a) a protein molecule shown in SEQ ID NO.1, 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO.1, a 
variant or fragment thereof. 

d) a molecule affecting directly or Indirectly a level, or an activity, or both said level and 
said activity, of at I ast one substance which is selected from th group consisting of a) 

to c). 
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e) a molecule which is affected In Its level, or its activity, or both Its level and activity, by 
ai least one substance which is selected from the group consisting of a) to c), 
comprising the steps of: 

(i) providing a sample containing at least one substance which is selected 
from the group consisting of a) to e); 

(ii) contacting said sample with at least one agent; 

(>ii) comparing an activity, or level, or both said activity and level, of at least 
one of said substances before and after said contacting. 

Figure 1 depicts the selective vulnerability of brain regions in Alzheimer's disease. 
Predominantly neurons within the inferior temporal lobe, the entorhinal cortex, the 
hippocampus and the amygdala degenerate in Alzheimer's disease (Terry et al M Annals 
of Neurology, 10 f 184-192, 1981). These brain regions are predominantly involved in the 
processing of learning and memory functions. In contrast neurons within the frontal 
cortex, the occipital cortex and the cerebellum are largely Intact and preserved from the 
n urodegenerative process in Alzheimer's disease. 

Figure 2 discloses the identification of genes differentially expressed in brain regions 
from Alzheimer's disease patients. Brain areas with massive neuronal ceil loss as well 
as areas with largely preserved neurons were identified and RNA extracted. Synthesis 
of cDNA was performed using an oligo-dT primer followed by PGR using the oligo-dT 

35 

primer in combination with random primers and (a S)-dATP. Reactions were 
separated on ONA sequencing gels, ONA bands visualized by autoradiography and 
bands lighting up in different intensities were cut out, DNA fragments were reampiified 
by PGR, cloned in E. coli and sequences determined. Expression and functional 
analyses were performed. 

Figure 3 depicts the specifications of Alzheimer's disease brain tissue as it was used in 
the examples. Brain tissues from Alzheimer's disease patients and control subjects 
were removed within 6 hours of death, and Immediately frozen on dry ice. For RNA 
extraction tissue sections from the inferior temporal lobe and frontal cortex were used* 
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Figure 4 discloses the quantification of SELADIN-1 transcripts in brain tissue from 
Alzheimer's disease and control subjects by Northern blot analyses. Transcript levels 
were significantly lower in brain regions with severe neurodegene ration, I. temporal 
lobe in Alzheimer's disease (AD1-3) but not In normal brain (NB1-3), as compared to 
protected brain regions, i. e. frontal lobe. This decrease was specific as Indicated by 
unchanged 8-actin transcript levels used to control for equal loading of RNA 

Figure 5 depicts the transcription levels of the SELADIN-1 gene in different human brain 
regions. The SELADIN-1 gene was 1ound to be expressed throughout the human brain. 
In particular transcription levels are high in all cortical areas, the Wppocampus, the 
amygdala, the spinal cord, and the medulla. Not© the unchanged levels in temporal lobe 
versus frontal lobe In this brain derived from a cognitively normal control subject without 
any signs of Alzheimer's disease. Tha analysis of a-actin transcripts was used as 
loading control. 

Figure 6 depicts the distribution ot SELADIN-1 transcripts in human tissues. 
Comparable samples of RNA were spotted on nitrocellulose filters and SELADIN-1 
transcripts were quantified by hybridization using a labeled SELADIN-1 gene specific 
probe. Significant levels of SELADIN-1 gene transcripts were found in all brain regions 
tested. Transcripts were also detected in other tissues, however, strong variations In 
signal intensity indicated a tissue specific regulation of SELADIN-1 expression. 

Figure 7 depicts the expression ol the SELADIN-1 gene in rat brain cortex, 
hippocampus and basal nucleus analyzed by in situ hybridization. This staining pattern 
along with the higher magnifications indicate that SELADIN-1 is predominantly 
expressed in neurons. No significant hybridization signals were observed with glial cells. 

Figure 8 depicts the expression of SELADIN-1 in rat brain nuclei. Strong SELADIN-1 
expression was found in the occutomotor, paraventricular, red and facial nuclei. Higher 
magnifications indicate predominant hybridization with neurons. No significant 
hybridization signals wer observed w'rth glial cells. 
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Figure 9 depicts the expression of SELADIN-1 in rat brain hippocampus and substantia 
nigra, in situ hybridization with SELADiN-1 transcripts was detected by photoemulslon- 
autoradiography , confirming the neuron specific expression of this gene. 

Rgure 10 disdoees the subcellular localization of a SELADIN- 1-EGFP (enhanced green 
fluorescent protein} fusion in transf acted Cos ceils. The confocaJ micrographs show the 
co-locaJization of the SELADIN-1-EGFP fusion with the gotgi specific stain BODIPY TR 
ceramlde indicating localization of SELADIN-1 In the Goigl apparatus and the 
notaplaemic reticulum. 

Figure 1 1 discloses that the SELADIN- 1-EGFP fusion does not localize to mitochondria 
m tranafected cos ceils In spite of a putative mitochondrial targeting sequence dose to 
the N-terminua of the SELADIN-1 protein. The oonfbcak micrographs show the different 
staining patterns caused by the SELADIN-1-EGFP fusion and the specific mitochondria) 
stain Mfto Tracker Red CM-H2XR0S. 

Figure 12 discloses structural features of the SELADiN-1 protein based on multiple 
sequence alignments and secondary structure predictions. Near the N-termlnus the 
SELADIN-1 protein contains a putative mitochondrial localization signal that appears to 
be inactive in transacted Cos celts or when used in EGFP fusions. The central region of 
the protein contains a sequence that is homologous to a family of oxkloreductases and 
that contains a FAD site for covalent binding. The protein is predicted to contain five 
transmembrane regions. The expression in neurons, the co-localization in the Golgl 
apparatus and the endoplasmic reticulum of the SELADIN-1 protein, the amyloid 
precursor protein (APP) and the presenilis PS1 and PS2 and furthermore the 
transmembrane character suggest a functional relationship between these proteins. 
Mutations in both APP and presenilins were shown to cause an increase In Mv c 
production of S- amyloid. In a similar way the SELADIN-1 protein might be involved in 
common biological pathways influencing the processing of the amyloid precursor protein 
and the generation of A3. Using the SELADIN-1 protein as a probe, interaction partners 
can be identified which might represent new AD drug targets. 
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Figure 13 discloses the protein sequence of SELADIN-1 (SEQ ID NO. 1). The full length 
protein consists of 516 amino acid residues. The sequence is given in the one letter 
amino add code. 

Figure 14 discloses the nucleotide sequence of the doned SELADIN-1 cDNA (SEQ ID. 
NO. 2) comprising 4248 nucleotides. The coding frequence for the SELADIN-1 protein 
starts at nucleotide position 100 and slops at position 1648. 

Figure 15 dlsctosee the comparison of nucleotide sequences of the ctoned SELADIN-1 
cDNA comprising 4248 nucleotides and the KIAA0018 cDNA comprising 4186 
nucleotides. A significant difference exists at position 1228 of the SELADIN-1 sequence 
where a C nucleotide (C/G besepalr) Is missing In the KIAA0016 sequence. This results 
in a frameshift In the open reading frame in the KIAA0018 sequence relative to the 
SELADIN-1 sequence. The consequence is that the translation product of the KIAA0016 
gene is 390 amino acids in length compared to 516 amino add residues of the 
SELADIN-1 translation product. In addition to the difference in length, the frameshift 
causes a difference between the Oterminal 14 amino acids of the KIAA0018 protein 
and the corresponding sequence area of the SELADIN-1 polypeptide (pos. 377 - 390). 
The coding sequence for the SELADIN-1 protein starts at nucleotide position 100 and 
stops at position 1 648. 
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EXAMPLE I 

Post-mortem Alzheimer's disease brain tissues 

Brain tissues from Alzheimer's disease patients and control subjects were removed 
within 6 hours of death, and immediately frozen on dry ice. Parallel sections were fixed 
in formaldehyde for histopathologlea! confirmation of the diagnosis and for cell counts. 
Brain areas with massive neuronal cell loss as well as areas with largely preserved 
neurons were Identified for comparisons of gene expression and stored at -80°C until 
RNA extractions were performed. 

Identification of SELADIN-1 by differential display PCR 

Total RNA from post-mortem brain tissues was prepared by using the RNeasy kit 
(Qlagen). The RNA preparations were treated with DNase f (Boehrlnger Mannheim) 
together wfth RNAsin (Promega) for 30 minutes, followed by phenol extraction, and 
ethanol precipitation. 0.2 mg of each RNA preparation were transcribed to cDNA by 
using Expand Reverse Transcriptase (Boehringer Mannheim) with one base ancor 
primers HTnA, HTnC and HT^G. in the following PCR reaction, the cDNAs were 
amplified by using HTj f A along with the random primers HAP-S (5- 
TGCCGAAGCTTGGAGCTT-3') and HAP3-T (5 , TGCCGAAGCTTTGGTCAT-3 , )« Taq- 
polymerase (AmpliTaq, Perkin Elmer Corp.), dGTP. dCTP. and dTTP (Amersham 

Pharmacia Biotech) and (a S)-dATP (NEN life science products) were used in a PCR 
protocol according to Zhao et al. The PCR products were separated on 6% 
polyacrylamide-urea sequencing gels that were dried subsequently on 3 mm filter paper 
(Whatman), and X-ray films (Dupont) were exposed for 12 hours. 

Cloning and sequencing 

Differential bands were excised from the gel, boiled in water for 10 minutes, centrifuged, 
and cDNAs were precipitated from the supernatant fluids by using ethanol and 
giycogen/sodiumacetate, followed by dialysis against 10% glycerol for 1 hour through 
0.025 mm filters (hype VS, Milllpore). The dlalysates were used as templates for the 
reamplification r actions that w re done under identical conditions as in the diff rential 
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display PGR with the exception of th initial cycle for nonspecific annealing. The 
resulting PCR products were separated by agarose gelelectrophoresis, purified from the 
gel with the QIAEXII Agarose Gel Extraction Kit (Qiagen), and cloned into the Hind III 
restriction site of pBluescript KS (Stratagene). Cloned cDNA fragments were sequenced 
with an AB1 377 DMA sequencer (Perkin Elmer Corp.) by using T3 and T7 primers. 

Amplification of e SELADIN-1 cDNA-fragment 

A SELADU+i cDNA fragment was amplffled by using cDNA transcribed from human 
brain tissue by using RNA High Fidelity Taq-polymerase (Boehringer Mannheim) and 
SBLADiN-1 -specific primers for a PCR reaction with 40 cycles of annealing at 70 »C for 
1 minute, and polymerization at 72 °C for 3 minutes. The PCR products were separated 
by agarose gel electrophoresis, purified, and cloned into the Sma I restriction site of 
pBluescript KS (Stratagene). The cloned SELADIN-1 PCR product was sequenced, and 
restriction fragments were used as probes both for screening a human brain cDNA 
library and for probing Northern blots. 

Northern blotting 

Total RNA from postmortem human brains were prepared by using the Trizol reagent 
(Gibco BRL, Life Technologies), following the manufacturer's instructions. 5 - 10 mg of 
RNA were separated in 1 % formaldehyde-containing agarose gels, and the RNA was 
blotted onto nylon membranes (Hybond-N + , Amersham). Membranes were hybridized 
with (a 32 P)-dCTP (NEN) labeled S£MO/AM-speclfic cDNA probes that were generated 
by using the Megaprime DNA labelling kit (Amersham). Membranes were washed under 
high stringency conditions, and X-ray films were exposed for 1 to 72 hours. To control 
for equal loading of RNA. the identical membranes were probed with a 700 bp cONA 
fragment of human glyceiotaldehyd-3-phosphate dehydrogenase [GAPDH ). or with a p- 
actin cDNA fragment (Clontech). 
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In situ hybridization 

Several SEMCWAM-specific cDMA probes of 650bp and of 900bp representing the 
initial two parts of the open reading frame were cloned in pBluescript (Stratagene) and 
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reversely transcribed in the presence of (a S)-CTP by using the Amblon transcription 
kit. In situ hybridization was done with, 14mm sections of adutt rat brain cut on a 
cryomicrotome, mounted on aminoalkylsilane-treated slides and fixed In 4 % 
paraformaldehyde in PBS lor 5 min at room temperature. After washing for 5 min In 
PBS, sections were acetylated for 10 min, passed through a series of increasing ethanoi 
grades and air dried. Prehybridizations were done in 50 % deionized lormamsde, 25 mM 
EDTA ( 25 mM Pipes, pH 6.8, 0,75 M NaCI, 0.2 % SDS ( SxOenhardf s, 10 mM DTT, 250 
mg/ml denatured herring sperm DNA and 250 mg/ml yeast tRNA. Hybridization of slides 
with RNA sense and antisense probes diluted to 2000 - 5000 cpm/ml in the same buffer 
with additional 10 % dextransulphate was performed at 50°C for 12 hours. Slides were 
then washed four times In 4xSCC for 5 min, each, followed by an incubation for 30 min. 
at 37 °C with 40 mg/ml HNAseA in 0.5 M NaCI, 10 mM Tris-HCL, pH 7.5, 1mM EDTA 
and another 30 min without RNAseA. Then slides were washed twice for 15 min. at 
50°C in 2xSCC and dried through graded ethanols. Slides were exposed to Kodak 
Biomax x-ray films for 1 5 days and subsequently dipped in Kodak NTB-3 nuclear track 
emulsion and exposed for 6 weeks. After developing in Kodak D19 and fixing in Kodak 
Unifix, slides were counterstained with Mayer" Hemalaun and coversplipped. 

Recombinant expression of SELAOIN-1 -EGFP fusion proteine In tissue culture 

The complete coding region of SELADlN-1 was subdoned into the N-terminus of the 
pEGFP-N1-expressson vector (Clontech). Cos-7-cells were transfected with EGFP or 
with SELADIN-1-EGFP by using the SuperFect transfectlon reagent from Qlagen 
according to the manufacturers instructions. Cells were cultured in 3 cm dishes for two 
days. Part ot the cells were stained lor the Goigi-apparatus with 0.25 mM BODIPY TR 
ceramide (molecular probes) for one hour, the other part was treated with 250 nM of the 
mitochondrial stain Mito Tracker Red CM-H2Xros (Molecular probes) for 45 min. the 
subcellular localization of the SELADIN-1 -EGFP fusion protein was analyzed by 
confocai laser scanning microscopy using the appropriate filter sets. 
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1 . An isolated nucleic acid molecule encoding a protein molecule shown In SEQ ID 
NO. 1. 

2. A ONA molecule having a coding sequence ad shown in SEQ ID NO. 2 or a 
coding sequence substantially the same as the coding sequence of SEQ ID NO. 2. 

3. A protein molecule shown in SEQ ID NO. 1 . 

4. A method of diagnosing or prognosing a neurological disease In a subject 
comprising: 

determining a level, or an activity, or both said level and said activity, of at least one 
substance which Is selected from the group consisting of 

a) a protein molecule shown in SEQ ID NO. 1 , 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO. 1, a 
variant or fragment thereof, 

d) a molecule affecting directly or Indirectly a level, or an activity, or both said level 
and said activity, of at least one substance which is selected from the group 
consisting of a) to c), 

e) a molecule which Is affected in its level, or its activity, or both Its level and activity, 
by at least one substance which is selected from the group consisting of a) to c) 

in a sample from said subject; 
and 

comparing said level, or said activity, or both said level and said activity, of at least 
one of said substances a) to e) to a reference value representing a known disease or 
health status, 

thereby diagnosing r prognosing said neurological disease In said subject. 
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5, The method according to daim 4, wherein said subjects suffers fr m Alzheimer's 
disease and related neurofibrillary disorders, or neurodegenerative states 
characterized by ceJl degeneration or cell death. 

6, A method of evaluating a treatment for a neurological disease, comprising: 
determining a level, or an activity, or both said level and sakl activity, of at least one 
substance which is selected from the group consisting of 

a) a protein molecule shown in SEQ (O NO. 1 , 

b) a variant or fragment thereof. 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ 10 NO. 1 » a 
variant or fragment thereof. 

d) a molecule affecting directly or indirectly a level, or an activity, or both eaid level 
and said activity, of at least one substance which is selected from the group 
consisting of a) to c), 

e) a molecule which is affected in its level, or Its activity, or both its level and activity, 
by at least one substance which is selected from the group consisting of a) to c) 

in a sample from said subject; 
and 

comparing said level, or said activity, or both said level and said activity, of at least 
one of said substances a) to e) to a reference value representing a known disease or 
health status, 

thereby evaluating said treatment for said neurological disease. 

7, An agent which directly or indirectly affects an activity, or level, or both said 
activity or level, of at least one substance which is selected from the group consisting 
of 

a) a protein molecule shown in SEQ ID N0.1 , 

b) a variant or fragment thereof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO.1, a 
variant or fragment thereof. 
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d) a molecule atf cting directly or indirectly a level, or an activity, or both said level and 
activity, of at least one substance which is selected from the group consisting of a) to 

e). 

e) a molecule which is affected in its level, or its activity, or both Its level and activity, by 
at least one substance which is selected from the group consisting of a) to c). 

8. A medicament comprising an agent according to claim 7. 

9. An agent for treating or preventing a neurological disease, which agent directly or 
indirectly affects an activity, or level, or both said activity or level, of at least one 
substance which Is selected from the group consisting of 

a) a protein molecule shown in SEQ »D NO.1 , 

b) a variant or fragment thereof. 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO.1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level 
and activity of at least one substance which is selected from the group consisting of 
a) to c), 

e) a molecule which is affected in its level, or its activity, or both its level and activity, 
by at least one substance which is selected from the group consisting of a) to c). 

10. A medicament for treating or preventing a neurological disease comprising an 
agent according to claim 9. 

1 1 . Use of an agent for treating or preventing a neurological disease, which agent 
directly or indirectly affects an activity, or level, or both said activity or level, of at least 
one substance which is selected from the group consisting of 

a) a protein molecule shown in SEQ ID NO.1 , 

b) a variant or fragment th reof, 

c) a nucleic acid molecule encoding a protein molecule shown in SEQ ID NO.1, a 
variant or fragment thereof, 
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d) a molecule affecting directly or indirectly a level, or an activity, or b th said level 
and activity of at least one substance which is selected from the group consisting of 
a) lo c), 

e) a molecule which is affected in Its level, or its activity, or both its level and activity, 
by at least one substance which is selected from the group consisting of a) to c). 

12, A method for identifying an agent that directly or or indirectly affects an activity, or 
level, or both said activity or level, ot at least one substance which is selected from 
the group consisting of 

a) a protein molecule shown in SEO ID NO.1, 

b) a variant or fragment thereof, 

c) a nucleic add molecule encoding a protein molecule shown in SEQ 10 NO.1, a 
variant or fragment thereof, 

d) a molecule affecting directly or indirectly a level, or an activity, or both said level 
and activity of at least one substance which is selected from the group consisting o? 
a) to c) ( 

e) a molecule which is affected in its level, or its activity, or both its level and activity, 
by at least one substance which is selected from the group consisting of a) to c) 
comprising the steps of; 

(i) providing a sample containing at least one substance which is selected 

from the group consisting of a) to e); 
(il) contacting said sample with at least one agent; 

(lii) comparing an activity, or level, or both said activity and level, of at least 
one of said substances before and after said contacting. 
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FIGURE 13: SEQ ID NO . 1 
Seladin-i amino acid sequence 

Seladin-l.orf Length: 516 May 29, 1996 14;51 Type: P ChecK: 
1354 

1 MEPAVSLAVC ALLFLLWVRL KGLEFVLIHQ RWVFVCLFLL PLSLIPDIYY 
51 YVRAWWFKIj SSAPRLHEQR VRDIQKQVRE WKEQGSKTFM CTGRPGWLTV 
101 SLRVGKYKKT HKNIMINLMD ILEVDTKKQI VRVEPLVTMG QVTALLTSIG 
151 WTLPVLPELD DLTVGGLIMG TGIESSSHKY GLPQHICTAY ELVLADGSFV 
201 RCTPSENSDL FYAVPWSCGT LGFLVAAEIR I I PAKKYVKL RFEPVRGLEA 
251 ICAKFTHESQ RQENHFVEGL LYSLDEAVIM TGVMTDEAEP SKLNSIGNYY 
301 KPWFFKHVEN YLKTNREGLE YIPLRHYYHR HTRSIFWELQ DIIPFGNNPI 
351 FRYLFGWMVP PKISLLKLTQ GETLRKLYEQ HHWQDMLVP MKCLQQALHT 
401 FQNDIHVYPI WLCPFILPSQ PGLVHPKGNE AELYIDIGAY GEPRVKHFEA 
451 RSCMRQLEKF VRSVHGFQML YADCYMNREE FWEMFDGSLY HKLREKLGCQ 
501 DAFPEVYDKI CKAARK 
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FIGURE 14 : SEQ ID NO . 2 
Seladin-1 cDNA sequence 

Seladin-1 Length: 4248 April 28, 1998 14:10 Type: N Check, 8184 .. 
1 cccgggctgt gggctacage cgeagagcgg gccaggcgcg gagctggcgg 
Si cagfcgacagg aggcgcgaac ccgcagcgct taccgcgcgg cgccgeacca 
101 tggageecgc cgtgtcgctg gccgtgcgeg cgctgctett cctgctgtgg 
1S1 gtgcgcctga aggggctgga gtcegigetc atccaccagc getgggegtt 
201 cgtgtgcccc ttcctcctgc cgctctcgct tatcttcga* atctactact 
2Sl acgcgcgcgc ctgggtggtg fctcaagctca geagcgetcc gcgcctgeac 
301 gagcagegcg tgcgggacae ccagaagcag gtgcgggaat ggaaggagca 
351 gggtagcaag aecttcatgt gcaeggggcg cectggctgg ctcactgtct 
4 01 cactacgtgt cgggaagtac aagaagacac acaaaaacat catgatcaac 
4 51 ctgacggaca ttccggaagt ggacaccaag aaacagattg cccgtgtgga 
501 gcccttggtg accatgggcc aggtgactgc cctgctgacc cccattggct 
551 ggaccctccc cgtgtfcgcct gagctcgatg acctcacagt ggggggcctg 
601 atcacgggca caggcatcga gtcatcatcc cacaagtacg gcctgttcca 
651 acacatctgc accgcttacg agccggtcct ggctgatggc agctttgtgc 
701 gacgcactcc gtccgaaaac tcagacctgt tctatgccgc accctggtcc 
751 cgcgggacgc tgggttteet ggtggccgct gagatccgca tcatccctgc 
8 01 caagaagtac gtcaagctgc gtttcgagco agcgcggggc ctggaggcta 
6 Sl tctgtgccaa gttcacccac gagtcccagc ggcaggagaa ccacttcgtg 
901 gaagggctgc tctactccct ggacgaggct gccatcatga caggggtcat 
951 gacagatgag gcagagccca gcaagctgaa tagcattggc aattactaca 
jooi agccgtggtt ctttaagcat gtggagaact atctgaagac aaaccgagag 
10S1 ggcctggagc acattccctt gagacaccac taccaecgcc acacgcgcag 
1101 catcctctgg gagctccagg acatcatccc ctttggcaac aaccccatct 
1151 tccgccacct ctttggctgg atggtgcctc ccaagatctc cctcctgaag 
1201 ctgacccagg gtgagacccr gcgcaagccg tacgagcagc accacgtggt 
12S1 gcaggacatg ctggtgccca tgaagtgect gcagcaggcc ccgcacacct 
1301 tccaaaacga catccacgtc taccccatet ggetgtgtce gtteatcctg 
1351 eccagccagc caggcctagt gcaccccaaa ggaaatgagg cagagctcta 
1401 catcgac tt ggagcatatg gggagccgcg cgtgaaaeac tetgaageca 
14 51 ggtcctgcat gaggcagctg gagaagcttg tccgcagcgt gcatggcttc 
1501 cagatgctgt atgccgactg ctacatgasc cgggaggagt tctgggagat 
155J gtttgatggc tccctgtacc acaagctgcg agagaagctg ggttgccagg 



mi 
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1601 


acgccttccc 


cgaggtgtac 


gacaagatct 


gcaaggccgc 


caggcactga 


1651 


gctggagccc 


gectggagag 


acagacacgt 


gtgagtggtc 


aggcatct tc 


1701 


ccttcactca 


agectggety 


ctttcctaga 


tccacacttt 


caaagagaaa 


1751 


cccctccaga 


actcccaccc 


tgacagccca 


acaccaccct 


cctcctggct 


iaoi 


tccagggggc 


agcccagtgg 


aatggaaaga 


acgtgggatt 


tggagtcaga 


1B$1 


caagcctgag 


tccagttccc 


cgtttagaac 


tcattagctg 


tgtgactctg 


1901 


ggtgagtccc 


tcaacccctc 


tgagcccggg 


tctcttcact 


agttgaaagg 


1951 


gatagtaata 


cctacttgca 


ggctgctgtc 


atctgagttg 


agcaccggtc 


2001 


acattgaagg 


tgctgggtaa 


geggtagetc 


ttgetgette 


ccgttcagcg 


2051 


tcacacctgc 


agtggagcct 


gaaaaggc tc 


cacattaggt 


cacctgt-gca 


2101 


cagccatggc 


tggaatgacg 


aaggggatac gctggagttg 


ccctgceate 


2151 


gcctccacca 


gecagacgag 


gtcctcacag gagaaggaca 


gctcttcccc 


2201 


accctgggat 


cccaggaggg 


cagccacgga gtggggaggc 


cccagatgcg 


2251 


ctgtgccaaa 


gccaggtccg 


aggecaaage 


tctccctgcc 


atccttggtg 


2301 


ccgtcctgcc 


ccttcctcct 


* catgectgg 


gcccgcaggc 


ccaccccagc 


2351 


caccaccgag 


tccactcgga 


gtgccctgcg 


ttcctggaga 


aggcattcca 


2401 


gggttgaatc 


ttgtcccagc 


c teagectgg 


gacacctagg 


tggagagagt 


2451 


ggcctccgct 


ctgaattgga 


tccaggggac 


ctgggctcat 


tcttcxtggc 


2501 


tcaccaaccc 


tgcaggcctc 


atctttccca 


aaacccactt 


tgtcttggtg 


2551 


ggagcgggtc 


cgcgctgctc 


tgcagcaggg 


gctggggagc 


ggacagcatc 


2601 


aggtgggaaa 


gtggagt cca 


ccctcatgtt 


teegtagga t 


tctcaccgtg 


rosi 


gggctggaag 


aaaagagcat 


cgact cgatc 


tctcc&acca 


ctcatccccc 


2701 


ttttccttcc 


t tccaccact 


ccccacccca 


gctgtagtta 


attccagtgc 


2751 


cttacaaatc 


ctaagctcag 


agaaagt tec 


atttccgccc 


cagagggaag 


2B01 


ggaaccdccc 


taggtccttc 


cctggctcgc 


tataaegcaa 


agct tggttg 


?6tl 


tt tatgcaac 


tctatcttaa 


gaactgccca 


gcctcagctg 


aaaacccgaa 


2901 


tccgagaagg 


aattgegtea 


tgtaagggaa 


gctggaac ta 


agggagctga 


2961 


gccagtcatg 


gttgtggcgt. 


gtgagtcagg 


agacctaggt 


ttcagcccct 


3001 


ccctactgcc 


agegagetgt 


gcaacgnggg 


caagecattg 


tcctctgagc 


30S1 


tgcagtt tec 


t catccgtca 


categctarra 


gacaagacct 


cccLggaacc 


3101 


cttctgattg 


tcttagacac 


tgtggttgca 


aaacccacgg 


aaagectcat 


3151 


ctgtgtggaa 


agtcagagga 


aaaatgatcc agtggacact 


tggggattat 


3201 


ctgtcattca 


agatcccccc 


tccaacccca 


aggccagctc 


ccatctcatt 


3251 


tccagaaagg 


ctcatacctg 


gectgeaggg 


aagcatctgt 


cttgtcattc 


3301 


caggtgccag 


aatcctctca 


gagtcactga 


agggtgttca 


cccatcccac 
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3351 ccaaggcttg gcacactgcc agtgtcttag cagggtcttg tgagggctgg 

3401 gggcatccag gcactcagaa ggcaaaggaa ccaccctacc catttggcct 

3451 ctggaggggg cagaagaaag aaagaaacct catcctatat tttacaaagc 

3501 abgtgaattc tggcattagc tctcatagga gaeceatgtg cttccctgct 

3551 cagtgcaaaa ctgatgattc tactcgctgt agatgaatgg ttaacacgag 

3601 ctagttaaac agtgccattg ttttgccagt gaagcctcca accctaagcc 

3 651 actgggacgg tggccagaga tgccagcagc ctctgtcgcc ettagtcata 

3701 taaccaaaat ccagacctta tccacaaccc ggggcttgga aaggaaggta 

3751 ttttggaarc acaccctccg gttaegttgc tccagtaaaa tcttgcctgg 

3801 aaagaggcag tcttcttagc atggtgagct gagttcatgg cttttttttg 

3fl51 tagccagtcc tgtccctggc catccatgtg atggttttgg atggagrtaa 

3 901 acttgatgcc agtgggcagt gcatgtggaa agtatcagag taagcctctc 

3 551 ccctccagag ccccgagttt cttggctgca tgaaggttct etttagaatc 

4001 agaattgtag ccagtttctt tggccagaag gatgaatact cggatattac 

4051 tgaaagggag gggtggagat gggtgtggca gtgtatggtg tgtgattttc 

4101 attttctcct tcggtcatgg gggccaagga gaaaggcatg aatctfcccct 

4151 gtcaggctct tacagccaca ggcactgtgt ctactgtccg gaagacatgt 

4201 ccccgcggct gnggggccgc tgcttctgtt taaataaaag tggcctgg 
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FIGURE 15 CDNA sequence comparison 
KIAAO 018/ Seladin - 1 

1 ??!!<?? TTtTTTnTTTTfmTTTTTTtTuTT \ TtTtTTiTTTTTT? 2 

62 iiUUi«eUcigciittUcgcacgflcgcoge B cc«ts9ageeeg C c ill 
112 iUt^iUgwM^cgyctgctcttcctgctgtgwtgcgectfl*. i«i 

101 mrtfflm t ffiffi n ? t nr TTTitnTrnnitmTTrrTTt 

162 ggggUggigttUtgi^itec^ 211 

151 TTTTTTTTT^TTTTTTTTtTTTTtTTTTTTTTTTTTTtTTTT?T??T?T 2 

212 UiMitgicgctctigcititcttcgatatctactactacgtgcgcgcc 2«1 

301 tTTTTTTm n mTm iffiTffi i T?TTTT??????tTTTTt??T?T a " 

262 igggiggUttcUgctiigiagcgctccgcgcctgcacgageagcgcg^ 311 
312 gig9gaiaiiMgaagiaggtgcg9gaacgga.g9a9eagggcascaa s a 3" 

301 untiififiiminfmrnTm! irrnnmrnfflmt "° 

362 wttcitgtgiacggggcgcictggctggcccactgtcteactacgtgtc 411 



l qggaagtacaagaagacacacaaaaacaccacgatcaacctgatggacat 400 

!!Tl 111 II I Ml III I II II III I U I HI ll M Nil Ml 111! Ill 
412 gggligtaiiagaagaiacacaaaaacaccatgatcaaectgatggacat 461 

462 iiUgaIgtgg«aciUgaiiiagattgticgtgtggageccttggtga bil 

451 ?TTTT?TT?tTTt?TTTTT?TT?TTTTTTtTTTTTT?TTf?TTTTTTTTT 2 

512 ccatgggccaggcgactgccctgctgacctccafttggctggactctcccc 561 

562 gUtUiitiUciUitgiciiiliigtggggggcttgatc.tggg^ac «ll 
551 aggcatcgagtcateateccacaagtacggcctgttccaacacatctgca 600 

H2 UgUtligigitggt^tggiigitsgcagctttgtgcgatgoaetcog 71! 
651 tcca«»»»ctc»gacccgttct»cgccgtaccet«gtcot9Cggg«c9« 700 

lUliiUUiiliUiliiliiilUlUUialUiiUUUiUl 

62 gsgUtcitggiggCTiiigagaticgcatcatcccMocaagaagMcg 611 
B12 tcaagcUcgtt^agiiagtgcggggcctggaggctatctgtgccaag 661 

801 "TTTT?TTTT?TTTIT?TTT?T??TTTTtt"TH??T??ft???Tt?Tf "[ 



701 
7 



B51 ccactccccggacgaqgccgtcattacgacaqqqgccatcracagataagg 90 0 

lilliilllTTliTi TT 1 1 ! r 1 1 1 i i I T i I i TTT T 1 1 1 i 1 1 i I T i ] T f T T 

912 ctaccccctggatgaggctgtcattatgacaggggtcatgacagatgagg 961 

901 caqaqcccagcaagctgaatagcattggcaattactacaagccgtggttc 950 

lllllllllilllTliTMIlTllMTTllllllllltilllllllTlM 

962 cagagcccagcaagctgaatagcattggcaattactacaagccgtggttc 1011 

95 1 tttaagcatgtggagaactatctgaagacaaaccgagaqggcctggagta 1 000 

illlll|i:Tll!illl!lilllliiii!lllllTlTlTfTlliilllll 

1 0\:i L L t.wciycatgcggagaaccat:ctgaagacaaaccgagagggcctgga.gta 1061 

10 01 cattcccttgagacactactaccaccgccacacgcgcagcatcttctggg 1050 

IIMIIIItTMIIIIIMIHIMlTMIMIIlTlfTllMMM.nl 

1062 cat tccct tgagacactactaccaccgccacacgcgcagcatcttctggg 1111 

1051 agctccaggacatcatcccctttggcaacaaccccatcttccgctacctc 1100 

III 1 1 MTi 1 1 1 1 1 1 1 1 1 M 1 1 Mil i I M M M I M M I ! M i 1 1 1 M 1 

1112 agctccaggacatcatcccctttggcaacaaccccatcttccgctacctc 1161 

11 01 cttqqctggatggtgcctcccaagatct.ccctcctgaagctgaccca.ggg 1150 

!HHMnimiiMiiiimiiiiiiiiii!iiiTimmiTTT 

1162 tttggctggatggtgcctcccaagatctccctcctgaagctgacccaggg 1211 

1 151 tgagaccctgcgcaag . cgtacgagcagcaccacgtggtgcaggacatgc 11 S9 

ITITMIIIIITIIIT jTlllTlTilTllflJtTl TT a T I i TT 1 1 1 f T I 

1212 tgagaccctgcgcaagctgtacgagcagcaccacgtggtgcaggacatgc 1261 

HOC tqqtqcccatgaaatgcctgcagcaggccctgcacaccttccaaaacgac 1249 

MlllllllMMTlTMlTlMMMdliTlllllllllllllllTli 

1262 tggtgcccatgaagtgcctgcagcaggccctgcacaccttccaaaacgac 1311 

. . « • • 

1250 atccacgtctaccccatctggctgtgtccgttcatcctgeecagccagcc 12 99 

MliMMMMMMMMTlHMMMMIM M I1HIIM Mill 

1312 atccacgtctaccccatctggctgtgtccgttcatcctgcccagccagcc 1361 

1300 agqcctagtgcaccccaaaggaaatgaggcagagctctacatcgacattg 1349 

iTTlMlTlTlllTlTlllllNllTlllIlT 



1 1 1 i 1 1 1 1 1 1 

1362 aggcctagtgcaccccaaaggaaatgaggcagagctctacatcgacattg 1411 
135 0 qagcatatggggagccqcgtgtgaaacactttgaagccaggtcctgcatg 13 99 

T IT 1 1 1 1 1 1 TTT 1TI ITITITITI ! 1 1 1 1 1 1 ill iTl 1 1 TT 1 8 r I T 1 1 IT 

1412 gagcatatggggagccgcg tgtgaaacactttgaagccaggtcctgca tg 1461 
14 0 0 aaqcagctggagaagtttgtccgcagcgtqcatggcttccagatgctgta 14 4 9 

liilillllill.liilMlllTuTlTiTllliiiiillilllTllTii 

14 62 aggcagctggagaagtttgtccgcagcgtgcatggcttccagatgctgta 1511 
14 50 tgccgactgctacatgaaccggaaggagttctgggagatgtttgatggct 14 99 

iTMimmimiiiiNHimTMMTTTiTiiiiiiiiiiiii 

1512 tgccgaccgctacatgaaccgggaggagttctgggagatgtttgatggct 1561 
1500 ccttgtaccacaagctgcgagagaagctgggt tgccaggacgccttcccc 1549 

IIMimillllTiimMiiMTllTTTliTmTTMTlMIIIII 

1562 ccttgtaccacaagctgcgagagaagctgggttgccaggacgccttcccc 1611 

# » • 

1*50 gaggtgtacgacaagatctgcaaggccgccaggcactgaqctggagcccg 1599 

Tl III Ti 1 1 T ! 1 1 1 T i II 1 T 1 1 1 T T 1 1 T 1 1 i TT 1 1 1 i T 1 T 1 1 TT 1 T 1 1 1 1 

1612 gaggtgtacgacaagatctgcaaggccgccaggcactgagctggagcccg 1661 
1600 cctgqaqagacagacacgtgtgagtggtcaggcatct tccct tcactcaa 164 9 

iiittmitiiiTiiiiTiTiTmmiiiiiiiiiiiimimiiiiiii 

1662 cctggagagacagacacgtgtgagtggtcaggcatcttcccttcactcaa 1711 
1650 gctcggctgctttcctagatccacactttcaaaqagaaacccctccagaa 1699 

iMlTlM I MMNMIIMIIMi NM II MMllilM III Mill 

1712 gcttggctgctttcctagatccacactttcaaagagaaacccctccagaa 1761 
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25 50 tggagtccaecctcatgcttctgtaggattctcaccgtgggsetggaaga 2599 

I TT ITI11II I lllllTl 1 1 llTll TT 1 1 1 1 J 1 1 1 1 T 1 TTTT 1 1 TT 1 1 T ■ mjbi 

2612 tggagtccaccctcatgtttctgtaggattctcaccgtggggctggaaga 2661 
2600 aaaqagcatcgacttgatttctcca&ccactcatccctctttttcttcct 2649 

lilTlllMI ill MlllllMMIIIMMliniMIIIMMIIIM 

2662 aaagagcatcgacttgatctctccaaccactcatccctctttttctttct 2711 
2650 tccaccactccccaccccagccgtagttaatttcagtgccttacaaatcc 2699 

MiiMii! MnmiimiiiiThiiiiuimniMi mini 

2712 tccaccactccccaccccagctgtagttaattteagtgccttacaaatcc 2"761 
2700 taaqctcagaqaaagttceatttccgttccagagggaagggaacctccct 2749 

iiiTniiTiTiiiTlliiiiiuiTiiiiMimiiTTTiliuiiii 

2762 taagctcagagaaagttccatttccgttccagagggaagggaacctccct 2811 
2750 agqtccttccctggettgttataacgeaaagcttggttgtttatgcaact 2799 

iTTllMlllllTTlllTlllllllTllltTMITTMTlllllTlllll 

2812 aggtccttccctggcttgttataacgcaaagcttggttgettatgcaact 2861 
2800 ctatcttaagaactgcccagcctcagctgaaaacccgaatctgagaagga 2849 

i ii si ii iiTi 1 1 iti l eiTiiii iiiiTf ii 1 1 1 iTi ii iiTiTi i TT f 

^ 2862 ctatcttaagaactgcccagccteagctgaaaacccgaatctgagaagga 2911 

2850 attgcgtcatgtaagggaagctggaattaagggagctQagccagtcatgg 2899 

i I iTlTl II i 1 1 1 llTTl 1 1 1 IiTi 1 1 i I liTTl T I Mill I ill 1 1 II I 

2 912 attgcgtcatgtaagggaagctggaattaagggagctgagccagtcatgg 2961 
2900 ttgtggcgtgtgagtcaggagacctaggtttcagcccctctctactgtca 2949 

UliniTlTlTlTMlTTlTMIIITllllliTlllHlllllinill 

2962 tcgcggcgtgtgagtcaggagacctaggt:ttcagcccctct.ctactgtca 3011 

2 950 gcgagccgtgcaacgtgggcaagtcattgtcctccgagctgcagtttcct 2999 

TlTiTllTMlM III TTT t MTMilMIMMlTlTllTMTMMi! 

3 012 gcgagctgtgcaacgtgggcaagtcattgtcctctgagctgcagtttcct 3 061 
3000 cacctgtcacatcgctacagacaagacctccctggaaccctcctgattgt 3049 

MlMTIIUIIMllIMTllllTlNliiMTTMlllllllTlllTl 

3 062 catccgtcacaccgccacagacaagacctc<:ctggaaccct:tctgattgt 3111 
3050 cttagacactgtqgttgcaaaaeceacggaaagcctcatttgtgtggaaa 3099 

IMIlliniTlTiliTlllllllllilTlllTllllllllTMlTTlll 

31-2 cttagacaccgtggttgcaaaacccacggaaagcctcatttgtgtggaaa 3161 
3100 gtcagaggaaaaatgacccagtggacactcggggattatccgtcactcaa 314 9 

TiiiiiiTiiiiimiiiiTnTiiiiiinniiiiiiMiiiiini 

3162 gtcagaggaaaaatgatccagtggacacttggggattatctgtcattcaa 3211 
3150 gatccttccttcaaccccaaagccagctcccatctcatttccagaaaggc 3199 

IMMMIIIIMIIIIIIIMMMIII II !l MM! M! IlllllTTl 

3212 gatccttccttcaaccccaaggccagctcccatctcatctccagaaaggc 3261 
3200 tcacacctggcttgcagggaagcatctgtcttgtcattccaggtgccaga 3249 

iiiiiiiiTiiiiTiiiTTiiTiiiiiimiTiiiiiiiiTiiTiiiTi 

32 62 tcatacctggcttgcagggaagcacctgccttgtcatcccaggtgccaga 3311 

* * * » • • 

3250 atcctctcagagtcattgaagggtgttcacccatcccacccaaggctcgg 3299 

llNMIIIllllllllTllTTilMIMHIMIillllllllTllllT 

3312 atcctctcagagtcattgaagggtgttcacccateccacccaaggcttgg 3361 
3 300 cacactgccagtgtcttagcagggtcttgtgagggctgggggcacccaQg 3349 

1 1 M I M I M I M 1 1 1 1 1 1 M TTT 1 1 1 IT 1 1 1 TTT I iTTT M 1 1 1 ! 1 1 T T 

3 362 cacactgccagtgccttagcagggtcttgtgagggctgggggeatecagg 3411 
3350 cactcagaaggcaaaggaaccacccracccatttggcctctggagggggc 33 99 

1 1 1 1 1 1 T 1 1 TT lllllTllllllltlflllllllTTllll ITT I TtTTT I 

3412 cactcagaaggcaaaggaaccaecctacccatttggcctctggagggggc 3461 
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Abstract 



An isolated nucleic acid molecule encoding a protein molecule shown in SEQ ID 
No. 1. 
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